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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a novel electron accepting 
polymer compound; and a method for producing and a method for 
using the same. 

SOLUTION: The polymer compound comprises having a structure 
represented by formula (1) in the principal chain, wherein X1 and 
X2 are same or different each other and carbon constituting the 
benzene ring or nitrogen constituting the pyridine ring; R1 and R2 
are same or different each other and a substituent group; k is 0, 1 , 
2 or 3 if X1 and X2 constitute benzene rings and is 0, 1 or 2 if X1 
and X2 constitute pyridine rings; Y is an atom or an atomic group 
necessary to complete a 5-7 membered heterocycle. 
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i7 h;p (H*K EmissionT^T) d^^Tgj 5 KtfU 
|g 2 \Z Amax$:^b^Co 40 



74 

64X 10 4 T'$>ofCo 

HJS0iJl> 2T*t#e>nfcif55H^fc£$JP- 2 (PDpy 
Pd) , P-l (PBC) JC^H>T, «*<Bjg«EK:*rr 

4»*Ptt (2 50 Sl^ft8*S«il:*t. «i«k 

0> PDpyPdH DMF, y^fHM^yF 
(DMSO) , N-^f;H2-h!DiJyV> (NM 
P) > 1, 3-y^^-2-^$y7Uy> (DM 
I) 0,t3&Stt*«*«tK»UTtt-»»*b, 4 s 

t:<hW^fc. £nfc»U PBCH NSto«4>& 
^tctbH\ PDpyPdCtfc^ WMMk 

[0 0 4 4] 





PDpyPd 


PBC 


CF 3 COOH 


A 


AA 


HaSO, 


O 


A 


HCOOH 


O 


A 


(CF^CHOH 


x. 


X 


DMI 


AA 


AA 


NMP 


AA 


A 


DMF 


AA 


AA 


DMSO 


AA 


A 


THF 


X 


X 


CHClg 


X 


X 



[0 0 4 7] PBCK^^Tte. DMSO, HCOOH 
&&&&2tZ7jiL1t. PLttDMSCFTSttEU 

[0 0 4 8] tfctt©fc». # U ( 1 , 1 0 - 7 x 

^->hDiJ>-3, 8-v;P) . PPhen©?-^ 
t, #'J (i;t:KD7it>hDU>-2, 7 -5M 

[0 0 4 9] 
[*2] 
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(9) 



15 



UV-vis 



PL 



16 



X max(nm) gglKiig(nm) X rnax(nm) UV 



PL 



N=N 




PDpyPd 



435 (DMF) 
370 (HCOOH) 



495 



460 



500 



500 



2.6 



2.7 



2.5 



2.5 




350 (DMSO) 
310,370 (HCOOH) 



415 



390 



447 



380,398 



3.0 



3.2 



2.8 



3.1—3.3 




361 (NMP) 



PH 2 Ph 




N^7"n 382 
PPhen 



(HCOOH) 410 



413 



3.0 



3.0 



[0050] w^^©iKx^ h;i/K^T#£rf & 

OPDpyPD, PPhen^oh>ftSn§fc», 

TO:ti;-5t^^nSo ;infc»u dmso, d 

MFtTll PDpyPdH £©£3 

[0 0 5 1] PLKlOt^Tte, PDpyPdit PBC 

F;p<B»iRjHi5j;tfPL Umax) *ft**U fr 30 

IU:A*>H^t7^2 K^Lifc**, PDpyPd 
OA> K**!yy**ffiKtt^T0. 5eVSft/jNS^dt 

[0 0 5 2] HSfi^tj 5 (HJg) 

2T#^nfc^T<t:^P-2 (PDpy 
Pd) , P-l (PBC) CDlM^Uy^ #)V$y* 
hU- (CV) Ozffl^^fTofco [N E t 4] [BF4] 
(DCH 3 CN^?K (O.lmol/L) 4>Tff^> b 

Sf e tt, »5lii«d^5 OmVs-lT&O, 40 

b) , c) \tl 0 OmVs-J-CSO, X*-r~>^te, 

a) «2. 3 2. IV (vs.AgVAg) , b) , c) 

ttO—2. 5V (vs.AgVAg) ©flSBTfiroJfco & 
a) KjR'T.k'SIC. n&9Mtlzm^ Wr^fe (dark 



brown) (brown) <D&<D^ttffrt>tlfZo 

[0053] 07c) £9, PBC7^MH pJffiW 
fcRftfi^+M'^l'S^U ii7Ctf-i7 (Epc),S 
fttf— ^ (Epa) te, ^n^n, -2. 0 2V, - 
1. 8 2V (vs.AgVAg) 9, #iiP 
B CCD n - F- tT>i/<h n -R F- fcf >£ffc#j6bTV* 

3o — PDpyPd7^Mlt 0 2. 5V 

(vs.AgVAg) <D7>3r*~>ifT\ n - F— fcf>£\ n 

-iKH"t:>^:Mt§t:*-?ei. 38v, o. 8 

2 V (vs.AgVAg) tCfe^Ct^tod^, ^nbO^ 

PDpyPd tePPhen (^fB* 3 £> E p c # 
fig) , PBCKit^T, »f3jSb«J«#ffit2fl*»K 

£<fc**Jb*>£. — PDpyPd{:o^T-2. 1- 
+ 2. 3 VOftHTSteLfcCVTtt, 3 ©pgcE>«7t;fc: 
— £ (-0. IV, -0. 6 V, -1. 3Vvs.AgVA 
g) ^*6tl«^ -0. 'lVi-0. 6V(Dtf-i7 
tt, 1. 9 VtomtX—Z £*y7V>#lsTi$Q, 
1. 9 VfrjficDp- F-yPDpy PdOp-RF-bf 

[0 0 5 4] Ut±Ox-^fe^*T, PDpyPd, P 
BC, PPhen, *3<kt*P B C<DffimttSiZ> : E; V- 
T&&BC, PDpyPdOg»tftst;7-T*4 
D p y P dtf)C V^-^£*3 K$£#>£ 0 E^Stc 

[0 0 5 5] 
[S3] 
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(10) 



17 



18 



(0 



-2.5 



OV) 



mtm5tnML,v vs. AgVAg <ch 3 cn) 

Epc Epa E,° 



PDpyPd 



1.38 



-0.82 



-1.10 




-2.02 



-1.82 



-1.92 



PBC 




-2.24 



1.98 



-2.11 



N:N 




-1.96 



-1.86 



-1.91 



N:N 




N N 

DpyPd 



•1.64 
2.34 



-1.60 
-2.15 



-1.62 
•2.25 



[0056] ^mm 6 

fl^ft^* P - 3 (tPU (i?tTU M3,2-b:2\3'-d] 
y?>-3, ) (D&tii * 

NO z NO2 
/=\ J=\ SnCl 2 

Br \s, ') ^ >/ Br *~ 

^— N N-^ conc-HCl.GO^ 

1 



NaN0 2 /aq-H 2 S0 4 
+~ Br 



[0 0 5 7] 
Mtl 4] 

NH 2 NH 2 





n Br 




+ n Ni(0)Lm 



DMF, 60t 




[0 0 5 8] 1) V— 

1-1) 3, 3' -^7^7-5, 5 ' -y^nt- 

2, 2* -etruv> (2) 

5, 3, 3' -v-hD-2, 2' - hf 

tf U v> ( 1 ) (4.60g, 11.4minol)£\ S n C 1 2 ' 2 H2 
0(24.5g, 106mfflol)CDigHC 1 (40cm 3 ) mt&lZtoZ.. 60 
< CT2«rMa»Lfc. Sffl*T?&aaiU 20^NaOH* 

S*ifcU MgS0 4 T«Lfco «FftS£&. 
»S*lfc (3.88g,iR^99« o H3t»4, 5E*»*f, IR 



40 



50 



(KBrS) , iHNMRlCctDff^fc, 
1-2) 3, 7 -i^D^rvtf U K[3,2-b:2\3'-d]!7 
^> (3) 

3, 3 ' -y7^y-5, 5* -y^P^- 2 , 2* - 
t*tfUv> (2) (0.52g, I.5nwnoI)£8 0%^m (2c 

m 3 ) cn\z, o-5 < ct% mum (1.5cm 3 ) 

CON aNO 2 (0. 15g, 12. 2mmol)»**SJTLfc 0 ^Ojg 
^*^iStWci:<aSJ"C> 5 0-6 0tTa}$ 
U ^<D&> S6C9 OtTl 0»W«*fUZSi. 20SN 
aOHzK»ttT7;k*7»J{t;U *an*;l/ATffltt»U 

i*Mgso 4 T(a»Lt. sats^u* 
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f ^nt (0. 12g,iR>£25*) e Hffitt, 7C*»W, IR 

(KBrS) , iHNMRKcfc Off ofc e 
2) »$HMfc£*P-3 (#U (vtf U K[3,2-b:2\3' 
-d]^^> - 3, ) , PDpyFu (4) 

fcf* (1, 5 -y^Dt+^yX» -7v"Jb (0) , 
Ni (cod) 2 (0.25,0.91mmol) &Mt«DMF 

(20cm3) *Kin*Tig«£U Ztl\Z. 2, 2 ' - tf 
fcfU (0. 12g,0.77mmol) tl, 5 - ^ v 

X> (0.43cm3, 350mmol) ^jfJPAfco 10#»*Ng, 3, 10 
7 -^D^trU K[3, 2-b:2\3'-d];7^> (3) 

(0. 114g,0.35mmol) SJEj£*^in>Lfco -€-®Jg-&ft*6 
0-70rTM8f$Pfl£jS£i**:o £ifiiT»SISL 
ST^-T* (500cm3) tCiPx., 1 (fe8t#Lfc. «g'J 
Lfct&*SIEDTA (EDTA • 2K+ • 2H20) ^cftrffi v fi 

*, ^t>^-TtK, ioot:Ti5Rf 

RflftSfti* U SW^PDpyFu (0.44g, 431*75 
%) £t#fc 0 7C*»W©»**aTK«-r. 2, 

2' - ttru^>*«*ft*T*s^ifi— »w^ae>n 

Tt^o 20 
MUM : C64. 11*, H3.49*, N15. US, 014. 20* 
ti-©ffi : (C10H4N2O • 0.95H 2 0) n :C64. 25SK. H3. 18^ N14. 9 
9%, 016.69% 

IR (KBrtt) ©I***, 3, 7 -^D^Evfcf U H 
[3,2-b:2\3'-d]:7^><h£:fcK0 8 tc^t\ H8*6 
^yv- ti3^^T1074cm-lf^ia© v (C-Br) Ov-f 

[0 0 5 9] COSM^pffr&ttP- 3 (PDpyFu) 
CMwIt DMFW^GPCW^^T, 2. so 
9xio3T^^fc„ 

[0 0 6 0] *J60iJ7 

(pdpvf 

u) IC^T, «*<0»«K:»^£jg#tt (2 5TC) * 

C<D^***4tC^-To 
[0 0 6 1] 
[*4] 





PDpyFu 


CF a COOH 


A 




O 


HCOOH 


O 


DMI 


X 


NMP 


A 


DMF 


A 


DMSO 


A 


T-fehV 


X 


CHC1 3 


X 


MeOH 


X 



* o a -umm * 

[0 0 6 2] PDpyFud DMF, DMSO, NM so 



20 

[0063] $tmm 8 (wjfe) 
mmm6T*'&t>nrzmtt?it&mp-3 (pdpyf 

u) K^T, BjmmftWtWTs^tr h)l> (UV-vi 
s) , * h;P5*vfe>;* (PL) (DTs^P bJMDffllg. 

[0 0 6 4] PDpyFui:^^Tlt DMF, HCO 
OH^T^ffi^ftJR*^* MIASMS U dCDjgJUS: 
!9Mr/S5}:ilL PL«, DMF^TillSU 
IgX^^7 (H*K ExcitationT^T) chfgjtX^ 
i7 (04", EmissionT^T) i^^Ti 1 0 \Z^jk 

PD p y F uCD^E/ V— J®^6fT$)^D p y F u <h, 
#U (tf'Jy>-2, 5-SM;M PpyM^'J 
(2, 2' - tf h!Uv>- 5, 5' -vM'JM PBpy 

[0 0 6 5] 
[*5] 



2^M£ 


PDpyFu 


DpyFu 


Ppy t PBpy 


DMF 


350 


310 




DMSO 


350 






NMP 


355 






HCOOH 


410 


330 


370 


HaSO, 


385 








395 







[0 0 6 6] PDpy ? u<D*lW&9VWBL7s'lt; h)V<D 

£<> ^m + OAmaxte, Ppy^PBpyckHMfi 
ffl K $> Z> o d n tt|fr& 7 5 >» IC cfc 0 7C - ftttfttfjCtf 

[0 0 6 7] £fc, DMFTO, PD p y F u CDfW 
ta^ty^-DpyFuiOlt PDpyFuOTj 
ffi. K-mQLJkV>M$L\Zii*). Amaxrt*4 0-8 Onmfi 

[0 0 6 8] PLI^^Tft DMFt^PLe-i7il 
4 0 0nmT&tK 0. 8 5 fcSaiBS^iR* (ffiWfcffi 
0. 01) ©we«3fcrt*»S*i*. fiB&gs*<£>PDpy 

FuliO. 4 2<O*^0©a j fiR* (8S5tflEO. 0 5) 

[0069] ^mm 9 (sas) 

Hfififi«J6T»e>nrcB»^l:^P-3 (PDdyF 
u) (DD-'fZUy!? #;i^>/HJ- (CV) 
Sffofco [N E t 4] [BF4] OCH 3 CN^?g (0. 1 

zmfetzntistzo rnzmmti o omvs-i-c&So is 

JH£^ l l (C5k"To 



$$§8 2002-28486 2 (P2002-284862A) 



(12) 



21 

[0 0 7 0] m 1 1 a) \Z^£rtZ><ko\Z, PD p y F 
u7-fJPAH -1. 5V£-2. 2 VKjBTCtJ-^ft 
fe^, -2. OVi-l. 8V (vs.AgVAg) fcBMtfc? 

-^*t>^R^ja7£u--r^;i/S#-rs. o. o- 

-2. 4V(DX + t->^Lfco fiTchf— PD 
py FucDn- K-tf>^ (K-tf>^U^;UO. 4 
V, 0. 2V) *3cfc^n-ffilK-e>y^*HSL/T^ 
§o glllM 9)V<D K-tf>^l^^ttO. 6VT^I) 

i^I/JkOfcO. 2-0. 3V/Jn£<&oT 
01 la) Kl^SnScfc^K:* 0. 0— + 
2. OV0i«T1i BKtkT-i?**!. 3Vi:l. 

11c) T«> +2. 0- — 2. 4V (vs. Ag+/Ag) <D 

~> if &ff oTI/^^, -2. 2V(C$>^m2CO* 



22 

* n - K-tf>^tf-^ch J E-OJ|ft K-h!>£f tf-^tt/hS 
<ftot^o -J, -1. 5 VCDgllCDn- F-fc!> 
^hf-i7«-l. 9Vt-l. 6V^»ffllUT43 0, C 
ntt+0. 5, +1. 4 VODjEl^ttr-^tCM^bT 

[007 1 ] uss^j i o 

flMH^** P - 4 (#U (v^>l/[2,l-d:l\2'-f] 
y71?e>-6-t>-3, ) <D£>J& 

io #CQ^S0«1 l©iS$HMfc'&ttP- 5 

[0 0 7 2] 
Mb 15] 




N0 2 NO* 



Cu 



DMF 




SnCl 2 



conc-HCl, 60t 




H 2 N NH 2 DMF, ref ulx 




n Br 




+ n Ni (0) Lm 



1) 
4' 



-y^Dt- 2 , 2 ' -yZ hD7x 



[0 0 7 3] 
1-1) 4, 
(2 a) 

2 G> 1 - 1 ) £R«tCLT£/&Lfco 
1-2) 2, 2' -yT^y-yyntt^x-;!/ (3 
a) 

4, 4 ' -y^nt- 2 , 2 ' -y-hDb f 7x^ 
(2 a) (2.8g,7.0mmol)£, S n C 1 2 • 2 H 2 0 (15g, 
6. 5mmol)<£>igHC 1 (30cm3) jgjftfciJDAfc. CKBj* 3 ^ 



**20XN aOH*»SfiT7;l/*U{bb. i7DD*M 

*l-cfcO»«36^^fcafe<Z)BWft<Z)*»*^»fc (2. 1 
g, 4X^87*) o H56tt* 7t*»«f, I R (KBrS) , 1 
HNMRfCJ: Off o/to 



1^,60^ 




a : X = CH 
b : X = N 



<>y[2,l-d:l\2'-f] v 



1-3) 3, 7 - 
7irtr>-6-^> (4 a) 

2, 2 ' 7 - 4, 4' -y^D^h^x"^ 

(3 a) (0. 51g, l.5miiiol)i:S^(0.30g, 5.0mmol)^:DM 
F (15cm3) tCjnA, 12^raSffibfco C^fi***?* 
3flU tK (10cm3) T^#?Lfc 0 2tJBtt$atifiU *ft 

tz (0.52g,iR^95^) o H^tt* 7C*#W, IR (KB 
rffi) , iHNMRfCcfcOfrofco 
2) K$HMt£« P - 4 : # U (^>V[2,l-d:l\2' 
-f]y7t^>-6-t>-3, , PDB 

DAz (5 a) 

fciX (1, 5-y^D^^yX» — y fr)l> (0) , 
Ni (cod) 2 (0. 93g,3.4mmol) £^MTl£igDM F 
(40cm3) ti:MT»j8[tl/, ^ntC, 2, 2' - tf 
tfUv^ (0.47g,3.0mmoi) <h 1 , 5 - ^ 
so x> (1.7cm3, Ummol) SriOAfco 1 0^f H 11j$i, 
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3, 9 -v!/o^v^>^7-tftf >- 6 -Hr> (4 
a) (0.50g, 1.4mmol) £Rjfc^K:iD*-fc. -ftf)*^ 



24 



Sr60-70t:-e48«pWR*3*?t. *flST??fraJ«, g 
ttJT^n/* (500cm3) KiPx., lBfelt^Lfco 
S'JLfc|ft*£}fiEDTA(EDT • 2K+ • 2H 2 0) i^mWL. M. 

ffiXS^jSU SW^ICOPDBDAz (0.26g,iR^91 

HfflUffi : C72. H4. 97*. N12.73*, 09. 16^ 

Sh*fi : (Ci3HgN 2 0 • 0,41H20) n :C72, 42^, H4. 12*, N12. 

99*, 010.46* 

IR (KBrft) <£>*g^£, 3, 9-yyPty^> v / 
v7-fcft!>-6 -*>ttt>fcHl 2fc*T. 012^ 
S^/ V— Kl;fcV>T1100^900cm-lf*jfi<B v (C - B 

[0 0 7 4] £©S#^ffr&*P-4 (PDBDAz) 
OMwIi DMF»tf«#<0GPC#W)&>S bf-^ffi* 
T4 : 6©2aoftig^#e»n, mtC*tiSbT4. 14X 
103^cfc^2. 66X 103ch*i* ^tlfco 

[0 0 7 5] ^ffiffll 1 1 

:#U (i^tfU F[3,2-d:2\3'-f] 
vTiftf >- 6 3, <D&}& 



20) ^7>^~77K, *^y-jPTife 

100t:T15P#ra££<6J*U SKJftOPDPyDA 
z (0. 025g, itX^30%) 7C*»Wfl!>»**KTK: 

fi:C56.42*, H3. 95*, N23. 56*, 017.05* 
[ : (C11H6N4O • 1.4H20) n :C56. 12*. H3. 77*. N23. 80 
*, 016.31* 

IR (KBrffi) <Dm$k&. 3, 9 - S^P^fcTU F 
10 [3,2-d:2\3'-f]>?7±ffcf>- 6 fclCH 1 3 

HI S*^^/ V— £:fc^T1100'-'900cm- 1 tt- 
SOv (C-B r) ©S^v— #a*#U v—ffcK: 

[0 0 7 6] COKfl^fl^ftP- 5 (PDpyDA 
z) (DMwH DMF»»?a5»<DGPC»tff*^*» 
T, 2.9X103T^ofc„ 

[0077] siis^j 1 2 <a«e) 
sijsmo, 1 (pd 

BDAz) , P-5 (PDpyDAz) lCtH>T, 
20 (D»«tfc»T**»tt (2 5t) sn^fc. 
31 6 ICtinITo 
[0 0 7 8] 
[*6] 







PDBADz 


PDpyADz 


1) 


CF 3 COOH 


A 


O 


1-1) 3, 3 ' -v7$/-5, 5 ' -y7'Pt- 


H,S0 4 


A 


O 


2, 2 ' -bftTU v> (3 b) 


HCOOH 


A 


O 


6 <Z> 1 - 1) <fcH«K:LT£j«U&. 


DM3 


A 


O 


1-2) 3, 9 - y^Dt^tU F[3,2-d:2\3'-f] v 


NMP 


A 


O 


7iftf>- 6 (4 b) 30 


DMF 


A 


O 


5, 5 ' -y^Pt- 3, 3' -yJ^y-2, 2* - 


DMSO 


A 


O 


fcfh!U5?> (3b) (0. 18g,0.52mmol) chgofl (0. 22g, 3. 




X 


X 


7mmol)£DMF (5cm3) KipA, 12B*[B!j88Kbfco 


CHCL a 


X 


X 


fi'&ftSJMUU * (I0cm3) T«bfc G ttJRtt&tt 


MeOH 


X 


X 



»*3W»6nfc (0.19g,JR*100X) o HJgtt, 7C*» 
tff, IR (KBrS) , lHNMR(-ct Offofeo 
2) K$HMl:£4&P-2 (#»J (^fcf'J F [3,2-d:2\3' 
-HvTirtf >- 3, 9 -SM;i") ) , PDpyDAz 
(5 b) 

(1, 5-->i7D^^^X» -y^r;P (0) , 
Ni (cod) 2 (0.28, l.Ommol) ^MtSiDMF 
(15cm3) *Kj&DAT»«<hU dtlfc, 2, 2' -h* 
\£Vz?)V (0. 14g,0.9mmol) tl, 5 - ^ is 

x> (0.51cm3, 4. lmmol) 10#W!«MM£, 
3, 9 -V-fu^JMV F[3, 2-d:2\3'-f]> ? 7ife> 
-6-;*> (4 b) (0. 15g, 0.4 lmmol) SJRj6*^fiDA. 
fee -e<7)g^#|$60-70 < CT*48S#r^S^^itfCo 

ig^^7> : E:X77K (500cm3) \zMK. 1 
U^Co agiJUfc|!&**fflEDTA(EDTA • 2K+ • 2H 



40 



50 



* o ir«f a x 

[0 0 7 9] *6*>6W636^J:'5C Stt*' 
(DMF, DMSO, NMP, DM I ) , (^ 

PDpyDAzlt 2{0<7M ^ >S^tCSHbT, 

[0080] mmm 1 3 one) 

*1S«10, 1 lT»&nfciB#^fc*ttP-4 (PD 
BDAz) , P-5 (PDpyDAz) fcOUT, njffi 
JRftaftJR*'** h)l (UV-vis) , *h)V**y-t> 
X (PL) (D7sU7 HUDSHtftfr r>fZo 
[0 0 8 1] PDBDAzCO^TIl DMF, HCO 

HI 4*3cttf*7 fC^Ufc, PLU DMF^T'K 
L, Sd^X^^ (H c t I > ExcitationT^f ) <h^3t 
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7,^2 V)V (0*, EmissionT^"T) fC^l^T0 1 7 \Z 

[0 0 8 2] PDpyDAzW^TIl DMSO, H 
COOHt*5W7>f^ (Film) tt7?l*«JIRfl>jftiK 
MH£iBlj£U C©IS«SH15*J:tf*7l:j« 
Lfco P LiiDMF^Til^L/, SUS*^ HI/<!:*3te 

|>;w:o^Ti l 8 (c^Lfco * 



^5 

[0 0 8 3] &*3, It«<Bfc#, PDBDAz CDig^ch 
Ti^^yv-ODBrDBDAz, PDpyDAz^g 
fitas^yv-ODB r D p y A z Onl^^KiRX 
^ HI/CD A max £^7 ^flflEUfc. . 

[0 0 8 4] 

[*7] 

( X max(nm)) 



mm 


PDBDAz 


PDpyDAz 


DBrDBDAs 


DBrDpyDAz 


DMF 


345 


365 


310 


330 


DMSO 




365 






NMP 


356 
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